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(54) OPTICAL PICKUP HEAD 

(57) Abstract: 

PROBLEM TO BE SOLVED : To obta i n a sma I I -s i zed opt i ca I 
pickup head which el imi nates the need to adjust the 
optical axes of a solid immersion lens and of an 
objective, and enables high-density recording and 
reproduction. 

SOLUTION: An optical pickup head 1 is formed as an 
integral part by stacking a surface light emission 
semiconductor laser 2 and a photodetecting element 3 in 
order on an optical element 4 molded integrally so that 
the optical axes of an objective 4b and a solid immersed 
lens 4c are aligned with each other. Further, light which 
is emitted vertically by the surface light emission 
semiconductor laser 2 and converged by the objective 4b is 
made by the solid immersion lens 4c with a high refractive 
index into a fine spot, which irradiates an optical 
information recording medium D. Consequently, the need to 
adjust the optical axes of the objective 4b and of the 
solid immersion lens 4c is eliminated and high-density 
recording and reproduction become possible. 
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c©e«#30!m*u— npbmmstitcu— mzmm 

iF4. 

C 4 MIBIS U — »f £ o rlWB 

«*. &:fcfc' 9 y T 9 9 h"„ 

*m i iet8©3lc tr 5. y y ? yw -j f. 

*¥#fatt: tJb*f T SffllMf^fl: U — !f 4 . 

c ©ffiB^3fe^a»» u — y e> mm $ u — r as 

U > X4 C (Dttm \y > XfC J: 0 SSlfc $ n/c U 

yH>u>x4*ie»*— as-ttr— <*fcidE»L.fc*^ 20 

3ST4. 

C 4 SJf B«8S^36¥«ft U - tf 4 b T itu 

i3*««ia^^6©S»**S*-S-*S3fe3RT-4 , 
St£ fcT 9 y T 9 :Av „ K. 

[ M*JI 4 ] 7fe©3*tf 9 0' lallS 3 SStft 
^***h»U>X±{ciE(C«*. C©KJB#!*jR4ifiif 
^^<*U-1f4§^T4^^^±tcffi{c^^ 
■C-ttfcfMKl/ fc«W8B 3 fa*S©*t 9 f T 9 -j 

K. 

[fs*^5] a»©s^^*^ss^©*fig}u->x 30 

tS©5i£tTy yr 9^9 K. 

c»*a 6 ] isjfc^ i ^cc^u 5 ©t,>-r*ia>— ie$g©^ 
>r?A 5 f. 

[ fi5fc>B 7 ] IS^^ 1 & (, » 0 6 ©I > -rn^— fBIS©^ 

t- 9 y r » v fimmemm»<ommcw-3xn 

±.?Z>Xz"< yccJStt Ofc*t 9 yy » y^ 9 F, 40 
[^©ifcHHfcittW] 

[000 1 ] 
[0002] 

[fi£*©ftffi] Sf*©3fef9^T 9^9 F©— flRco 

&*©:£ f y-v y Ktt. U— f*j®4 lt©¥ 

W*l/-1T(«T. LD405) 10 14. 3>jy-$ so 



1 1 -259894 

2 

U>X1 0 2 4. mftf-AZVj 9 * 1 0 3 4. 1/ 
4i£g&l 044. *tfU>Xl05i, m^U->Xl 
0 6 4. (J^T. PD4C^) 107 

b*m*K.mmzn.x^z>. c©j: 5 

LD 1 0 1 *>?>mW3tifciB|ifli*ou— ifiiaj, r, y 
y-yu>Xl 0 2Cci-9-cB3Mr*4S*i. 
AX ^^1 03 4 l/4fcg1£l 0 4 4r«fiS3n 

0**3 n. *tMRIB»«(*-C***7 a ^^^d©IB» 

d©E«BH*»6©s«3e«a!©«Hi*aiij. *h»u>x 

10 5?r3i3ao. l/4jffig«l 0 4iCj;i3®3fe^'|5]?: 

9 0* UK LfcilD^il^fc^gl $ n/cf^. 

^■;9*1 0 3«CJ:»)**U>*10 6#|*|K:K«S*i 

5„ mf-A^yj 9$ i o zt<c&*)m.mzntc% 

«. *^U>X1 0 6(Cj:«p^3n, PD10 7CCA 

mstiz. pdio7-c«. ^-i^fdcoMmm^ic 

v- i» £ ^ j: o £ t ^,s*f$©St- » (etc, o 

-^ft-^ (y *— *xx7- ff-^, h ^ 9 yx^-ff 
^) ©i^ai^. < x ^ d {c» -j- siBi§ft-^©iais. 

[0003] 4 C -ST. a^(c*»«,»-C{*. ^W$8fBSS^ 

■r^fctoccf*. *7 s -/xi'd©fB®s±-c©x^9 h-y- 

-TXw (w«=A/sin6» ' ) 4^3<-r^g*J*s. 

CC-C. 0 ' tt»U>Xl 0 5©ffiWft. A«l If 

f©^St*i„ »«U>X1 0 5OiPS (N 

A) 4*f^U>Xl 0 5©fflSW<9 ' 4«, NA = sin 

[0 004] iC5*, ±j3!L./ccfc^)&:3fef 9^r9y 

^9 H«:J:ot:7ic7 : ^xi'd^*fL / fctg^(ctew^-e 
©tKt 1 ^ x^d©ia^E±r©x^9 Hf-fXw«. 3fe 

©@*HR»«: J: 0 U -tf *©«SfIS©^^ $ t^i 
6>ft&<,>. Xs}<9 hlf -YXw*3 6fC/jNS <-r^fc*{c 
«. U-1f3fe©^g?rS<-r**\ NA$^<t5fc 
»K»ftU>Xl 0 5©S^#<-r6C4*i#Ae>tl 
S„ Lfr\ytji1fih, JrOjgSCJSOU-if^^^-^ 
^#U--!f©rai6t*g:g-Ctt&<. Sfc. S©^c#^ 
*t^U>Xl 0 5*mmbXL$ ^4^g*s^M-(fcU-c 
L/*^44tfcy* - *x MWmWMt ts 
[0 00 5] fCt, 01 2(C^-rj;^(C. *t^U>X 
1 05i*f^^di©»y 9 N7-v 3 >i, 
>X (Solid Immersion Lens) 10 8 aXtt 1 08 bi 
19:^. C*l6©y y 9 K-Yv->?a>u>xi 08aX 
til 0 8 bi/Mt^f^ xy (KDzmWiffiMTZC 
4tC<fct3. XiKi, Hf-rXw*/jN$<r.5<t:^fcL/c9fe 

if 9 yr 9 y-v 9 f*i*a htxx (w^t*. i$nr 



r 
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5-189796-*f£38-^rDiqest of Optical Data Storaqe.Da 
na Point (1994)J(DfULTEA HIGH DENSITY RECORDING US 
ING ASOLID I^RSIONLENS_|#fl8) 0 012 (a ) (tC^ 

Wm±2tiXl*2>¥mffl)l<DV V y K-Zv-i/a >u> 
xi 0 8acc*M»u>xi 0 5r^fefc£ftfc7fr!>^Ai^-r 
£/c. C©V'J^hVv-t/ 3 >u>Xl08ai^f 

oei*B£ omHtf u - if #©»fi«T<Dmw 

1 0 OnmHT) r*£»^K:M\ V y •> F 

ft£X#? ht^Xwi, 56-7" -f *>d<DB»ffl±«:» 
f&StiZZtfy MM XittBSI^-tefc*. ctucj; 
0, v; * FV7^ 3 >i/>Xl 0 8a©/S»r^£n 

wocA/nsin^ 

iftSOT, NA*n«CCl/^*»^tra«©»»3&s»6 

[0 00 6 ]^/c, 112 (b) K7n*r«^fc£ft«, 
V «; » hW->?3>u>Xl 0 8 bCDJBtt%ia 1 2 
(a) CDV y 9 FV7^g>u>Xl 0 8 a tetter 

wocA/n'sin0 ' 

±tcs. r&*>%. y y * k-/v^ 3 >u>xi o 8 
l o 8 8L*mmLtcm&<i:*)i>'bZrj:x#v ht>fXw 
[0007] j/c, c©<fc^r;y^V7^3>i/ 

>Xl0 8aX»108b (filT\ V'J^Vv^g 

•f&m^a^ mi 3cc^r<fc^ccy y * F-fv-*? 3 

>U>Xl OS^-^^X^d^^^OPaPB^^C^T 
■ftf&ftfcx^*l 0 9CC|f«Oft:flUi^y F*L * 
■«*|F J»5,497,359^9BIB»«:mStiri>*. CCDX^ 

^I0 9ft y y * hV^i/ 3 >i/>Xi o 8cd^ 

ttttflSOjfttr^^Tv^v Fl*. MU>Xl05t 
**3tlfc#*rvy * Rv-^ 3 >u>Xl 0 8 0D*£ 
ffir^fflffS-e&CifclcfcO, X5>f #1 0 9CDJgg|5 

FCCW,»T % yy^F-fv-i> a >u 

>X1 0 8<D/S#T^n£ 1 . 83, NA£0. 5, U- 
1f7fc£>i&g£8 3 0 nm, X^ # 1 0 9 a X ^ 

d torm* i o o n mcc*n*nBBeufc»^cc»6 

[0008] — ifi^cc*jc»r jfct: » *r * ^ 
? F©/jNatfflt{t*Jjfastirc»*. ccdssccjebd 
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hT 9 9Tv7<^v F (SCOOP) 09iL«WBB^5 
-2 o 7 2 5fi«cc^3tirc»*. ccr, S14teg 
Bi^*b*^ *T * ^ 9 F©— W*^T«Js£EI"C* 
^>o il4iC^f^777X 7 hlt LD10 1 
'<h, 3M-^U>Xl02i, #t1$3U>Xl05 

PD1 07i*ifWc««3tir^«. ccr, L 

d i o i ' tat, »H«ftaE*«jBfflsnri**. ccd^ 

5&J#J&&C:fo(,>-C v LD101 '©3'jy-^U>Xl 

10 »;^-jru>Xl0 2K:J:or«¥fT*i3ti, 

>X1 0 5Ccj:0**3ti. *^**d©B«MBlktt: 

fd*>6»(DS»*«iK©JgB*il&»), LD 1 0 1 ' cDtK 

HO 3I6*«* SW^tCtt, LD 1 0 1 ' ©SEJB^ftSK: 
J: 0 . aA«i*©Hffl*«B5 9 3fc<D5Sft CcJtflJ LX far? 

©*ra©«affl*aA*SK©«affl<i; urs^or^w 

Jlfif*^^^ d3&»6©S»*J6©5tttK:t6CTLD 1 0 
3 LD 1 0 1 ' <DPD 1 0 7M0ttffifee>iBM3 

4i4u-if*ccoi>rfe, LDioi 

>X1 0 2«J(DMffi^e>lH»Sn4U-1f*<Dffl*CCl:b 
WGT*tfI$C^{b-r&cDr, PD 1 0 7te<£i3^<Da^ 

X * d (DW£^£ff 5 C t &X * 
[0 00 9 ] 

^^Mii/>xi o 5 & v y ? hw^ 3 >u>xi 

30 0 8 it«*^b*tNAt*« < L terns t\5\W<D$h 
JWii/>xi 0 5iyy 9 F-fv-j;g>u> 

X I 0 8 i©fiiB^to^3&SH»T*0 , R^OffiBBflt 

jMJMvc l $ o /cia^cc ttsa ^ /c x # y b if -r xww# 

htltei,*. ^/c, LD 1 0 1 iPD 1 0 7 ££X^>f# 
1 0 9iWSiJ©ffiBtC*n*nKST*orW#©fl[B- 

[0 0 10] LD 1 0 1 ' @#CD^^i<bt 

40 tcna^ii^^ s«^c a r i» a pa b ^ <t 5 

Dl 0 1 ' 4*f-f ^^diOIBB»s*f t -/^^d<DB 

[0 0 1 1 ] V'J^V7^3>U 
>X<b^U>X<h<D36tt!HSI%^FSiL/, 

50 F*f#SC<2:TA*. 
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[0012] *§m<ommt. ytmmmmmc^Lx 
*>ct-e$>*> 0 

[0014] xgmommz. 9m&»m<Djm»&z 

10 

[0015] 

Sit#ftCc£fiS«:fltoKOT U-1f3fc£Sil[:fr^cfcHi* 

6 tHW $ ft/c u — !f #«MW u > X<b c <Dttm 
u>Xtc<£ 0**snfcu-lf***tlM«IB««i*±«: 

[00 16] Ud^t, E^^»U-if^6SH 

lex*? vwrnztiz. mmztittxtfv hKjKiimse 

«iB»«#±te^sft**<F* hif ^x^m/as?^© 

^ u > x t <omm& wsfwc a £ . 
[0017] M3&B2 Ktt<o»w«, m&a 1 fats©* 

[0018] l/c^^t, 36^*T-±CCffi»^a»*U 

[0019] »«|3IBtt(D96i»«. ^ttSBMftftCC 
U - If **MS* UT If $R©B£ • iB»*tf *>%\Zv>?T 

©«B»#¥*tt u — 9* eas* $ n/c u - if **** 
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m» I* - if t l ximmmmttfr 6 ©53***3 

[0 02 0] L/ctfoT, MffilS#¥«#U~tf*>6* 

>xcccfcosi»$n/cf^ j*»u>xi— ttccflc^sn 

fcvy 9 hV?-: ^3>U>X*/M^r*tSfRiB^«i<* 

ir£*^ur»i«^ocj:9*iesfts. cftccw. 

*©V'J * Mv-^a>U>XKJ:g»/Hc&a£<!; 
fete. -«cM3n/tV»Jy K-Y^-^3>U>Xi 

[0 02 1 ] »3RS4IBtS©»ia». Ift^ 3 IBIS©* 

«3*4JS«***t««u>X±ccJEK:«iL % c©5 

[0 0 2 2 ] l/c^ot, ^U>X±tCflM.JE>ft£36 
©it?T:£ft*9 0 o l§Hg3#SS»3fe^<!:«SE?63K* 
m» U - If i 3*S^- t tf^^iCclBK:^ 6 ft r 

i^M^^ttu-ifis^^io-eti-etioffig 

[002 3] IS*«5fa«©^« % »*3B2Xtt4BE 

3fe^5R^-©»«5U>x±«:^r— cne 

[0 0 2 4] Wc^ot, 36*»W««l/>X±«Cife 
6 nfctBK^SjfcjR^fc cfc o r jHMHEINKf*#i 6 © 

[0 025] n^g8BBtt©»^«, 1 
©l^-rtl^— BB«©36^^ PTv^v Kt7U-ftt(C 

[0026] i/c^mt t m«3iifti>L5©cir*i* 
ft, *ft-eftcctefflSft4. 

[0 02 7 ] BI*17IB«©»?B» % BR^S 1 ftc^e 

[0028] L^ot, IB*3Slttl»L6©l>-rft^ 
K:(*o"C»±T-S^7-YyK:»aKSftS©r, 
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[0029] 

^ K 1 £«SffJiC^-rKffiS, IS) 2 \Z v 9 7 vZf 
[00301 ^1 te5Vr J: 9 «C % ^JfecD^SScD^f 9 

*r v y'^ v F l stt^fis««teELr u— wt* 

¥*»S«6 0U-1ftH^6 a <H2#flB) CC*fLT 

r*«**-T-r**7* h^*-K (J£TF\ PDiU 
9) 3 4, ^U-^H3IS**r-4tt^#fc«rt3tir 

AWJ»*«*fciSB:» 5 6 ±te * LTte 

[oo3i] t/u-^aee^WMi*, 

«ft*¥^t?*iBK-7 (i£g768.2nm r<7)B»T 
*tl.5ll5i-r*) **»**«SJW»4U3ffc»«4a 
*£ftfc«J0E3*iTt>* o C<D««4aK:tt, 7*h'J 
VtfvV ifflfct F^-/X9^>^<bCCJ:0IHftM4 
b, 4c^M3tltC^, Cft60[H]ffiffi4 b 40flffl 
I4ciW »«4a©ffl»*J:0fcKJaJf*tmr 
*^SFS-1 (jftfi 768. 2nm t(OlJf*tl. 73354 T 
6) ^LaF-2 ($g768.2nm "COO® Sf^% 1.89274 

ftU-lf 2ffliJ(DIM]ftffi4 b<2U>X&>^U>X4GT 

F^v-^ 3 >u>X4b"CfflSBr^4>or*6o Dflft 
ffl4 btCJKasnfcJ*«jU>X («T, tt®l>>X4 b 
4TS) 4, DflftM4 c(CJBJSR3tl/cy »; 9 hVv-i? 
3 >U>X(fcTF. V »J 9 hV7^ 3 >u>X4 c 4 

f&) 4tt, 36i**-as*r»«iu>X4bK:*jc»r 

**U/c**V V » F-fv-^ 3 >u>X4 cCDJSMK: 
J: 5«clSB*BI"C* J: 9 trcir>«. 

[0 0 3 2 ] ftttoft, jb\*<9 9T<9?**v Fltt, 7* 
U - *"ffl*«R^ 4 ©±CCH»**a|flc If 2 4 P D 
3 4 *»#MaT JB« S *iT l> a . 

[0 0 3 3] cojr^aflMtKub^r, Wlttitfvx 
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Hi»3nfcU-tf3e^^u>X4bCcj:0JB*S*iT: 

^a>U>X4 c45fe7 t ^X^DC[)iB^M4<DraPi^U 
-1f*<DiRS«T©ra» 100n mfeTF) r 

CC*flS3ti*x#9 Mf-Y X4, **D(DiB$*H 

D©ia»Bff±tcia»s titc v- ^ £j*s«-r 

i8O«B*ifi0, H»**a»*U-1f 2<D*7 r -/X^D 
flPJifiaWcRS. COR0*Ai*S«6(cii, ffi»**a» 
#U— tf2oaB*S-&»»Ccj:0. &Att%<DHtt**R 

20 ^605»*O^Cci£trH»36^fl:U-if23^6 

[0 03 4] CCCC, je^Y^^DCDfBftffiiCCiaaS 

y 9 F-f v-^ 3 >l/>X4 cCC<fcoT8R^NcaoiB» 
fiaiB^ • W^nJSBCc&S 44 fc(c, 
30 S^-4 4L/T— ftCCflE^Stifcv y ^ hW-tP a >u 
>X4 c 4>rt^U>X4 b 4©3fe«IBBItt^S«C3tcS. 
*"fc. ^U-^Sl«^*^4±«:B»**«*u--lf2 
4 P D 3 4 ^JlBtca^Sta ^flt-tttCM 3 tl 2><D 

y 27 v y^ v F 1 CD/J^t^0ne o 
[0 0 3 5 ] *HJS(D»»CG*5Ci-rW, ffi^fe*^ 

WtU— tf 2 4 P D 3 4*|HI-or)*3W*S«6±tC^ 

^"^7?^*; F 1 * CD«fc^tC, PD 3 %->»;=i> 
40 (H^#T) ©±«C0fi8U, If 2 

4 P D 3 4 (DHKcmiKrKdrr £ <fc ^ ttttlRfi 3a^» 

[ 0 0 3 6 ] »CC, *»M©SrzKDHi8©»JB*H4 CC 

316 1 v 97 v y^ v F 9 ^aBS^tc^^»fH0r^ 
a 0 H4CC7}rrJ:5tt: fc **i(D)fJi0*f^7^ 
^ ^ F 9 r tt. »— ©Wli<D»«t©j6 ^ y*^ » 

50 K10H«ft*»»U---lf2k:ftjLT. ffi®l%7fe^2Sf* 
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[0 0 3 7 ] *affi«5fe¥«»u— if l Ott, **Sf*g& 
1 0 a±K*W«»S:««tSi§ttIl 0 b^Wlt 

C©ra»#¥«tf U-tf 1 0(iPD3ii fetcS® 1 

[0 0 3 8 ] 7"'JXA1 1 CD£4ffiSB 1 1 a ic«, Ar^ 10 
XA 1 1 <D»ffi»36^»» tf 1 0 fflJCDffi 1 1 b fc 

*f«ju>x4b±&cBessn, *fi 

0 3^6ffiWSn/cU-1f316(D*H«:^MLr^U-^a5' 

[0039] co^^ttttttJcte^r, mawatrix 

^DOTS^tt, «B»****u— if l o©W«« 
#»6ffiS*§ft/cU— tfjfrDft, :/l/XAl lWJ^aSJS 20 

n/cu-if*^4Bssi i EL^c^xsastixmniy 

>X4 btCcfc ht*6V »; » F-f ^-*P 3 >U 
>X4c(cA«rs. *©A*f3fe«, yy^F-fv-j; 
3 > u>X4 c cc j: o JBJfsnr-eoiSEccaim^s, 

Sfc, c©yy^Vv-^ 3 >u>X4c«7 : ^ 

lOOnmKT) r*5»^fctt % yy^FYv 
-^a>U>X4 cOmmtCffil&Zti&Xtfy hlf YX 

i«BKim— cc«c*. ctutj:^ u~1f3fc#3fcTwX^ 30 

mztifcv-z&mstlrz. *<o& % c<D3gtj x^d 

*U-flOO^yXAl 1«NW(CR«. CO^OtK 
*i***B^CC«. JfiH«**»»U— !f 1 OOSBIS^ 

l£Dr«ffl»S**»fleU— !f 1 0^6©U— !f*oa* 40 

ac»«cjccr»w*^u-ifje©iB**pD3«:*j 

ft*. 

[0040] c etc, %?47,>? D<D%mw±icnmz 

V ^ F^7^ 3 >l/>X4 c{c<fcoT»/McftDi*8f 
KftBBtifc • W&>^ttCCftS<fc <t 

^4iit-«c^n/cy»;^ F-fv-^ 3 >u 5 o 
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>X4 c £2ffi3U>X4 b <L©#(W8B*^gCCft& D 

£/c *f«ju>x4 b±tcffix.en^y;XAi ii» 

[0 04 1 ] *«?8©»=O^J6<DJBJB4H5 ft 

^ j Fl 3£TO6fyc^TWT®^r&& 0 BSteSVfJ: 
StC* #*H©»»©*tfsr^r *7*<^ F13«, ]R 
— <D^#feCDJf^<£>;# ^ ^ v F 1 CDM^^zf 

?f 2©J^Br&-?T#t^U>X4 b_Bc4o<7}^ 
7*:*^ 1 4 (*«*3R^-* 14a, 14b. 14c, 1 

[0 0 4 2 3 »JMR^1 4«. ffl«36^»»U-1f2<D 
±SBtC«^e)ti/cPD3<b|n|i;PNJg^WTS7* h 

X4 b±ocEB3*i*. ctiecDS**^ 1 4« 4 
^ x * D©ia»ffl±-cojs««F«:tfcasnr«ar*ia 
SHesttffi-ra/ta&ofcor**. ft*?, f7ti?u 
tectum*?, B«**^u--if2*«a-r*i»K: 

«;*XtttC4#tHU/cfcQTfcm> 0 3 12g 
3*1*3**^-1 4«, 4oCC|E4feor«ftl* c 
[0 04 3] C<D£ 5ftflW»C:fe(,>T* *HJSO^J8© 
JttT * *T v ^ sr F 1 3 CD^f^ * X * D 

tr» *r » :/*s* F 1 r©ttft£ffl69Eto4fc©rttft 

l^o /eft: L % #**<D0$I(9*; b' y £ r y v F 1 3 

Fl 3(D*f r ^X^DCC*f-r*^#4^aiT'S^^ 
F^^WMS^tfT^^rcD^m— CDHH©Jf5SS© 
3fetr^^r sr^-N^ F 1 i»aftst<Dr*s. ccr 

[0044]*f «^77^^ f l 3CD*r^X>7D 
«C»-r4«**sftl*»^tc«, 14a. 14 

b. 14 c. 1 4dCC*5Wi0«f36<O5je^'dr->ptt 
MS (a) fc^-rj;Mcft0, ^rcD3**T14(D3 

V V 9TV7^V F 1 3^f^^DWir»^ 
Ci*»^©S*^»->p« % «iL«EI6 (b) . 
(c). (d). (e) tC^-Tcfc^tCftO. SS^ST- 
14 a, 14 b. 14 c. 1 4 d <D§7feMa <*3fc«) 

[0 04 5]fCr, M3E^14a, 14b, 14 

c 14 dCD&ymm o^^^+tcs^^r 

36b- y^T *7"'s* F 1 ScDTe^^X^DCCW-r^M^ 
tDjtVyPTv^v Fl 3tCi8^e)nri^p CCD^ 



XL 

v F®&mm ■ miE^mz. *f^7v ^ 9 f i 3 

Tl = ( 1 4 a + 1 4 c) - 
T2= ( 1 4a+ 1 4b) - 
<02r>omnX ( 1 ) , (2) fccfcO, **^*->p 
©XU^ittW-r*. B6 (b) ©Jc^CC* 

^6£«CXUtC^«^rtt "T 1 >0, T2 = 
0" , (c) ©£5te4M>a>e>:WcXUTl>£i§^ 
ttt'TKO, T2 = 0M6(d) (D<£5K:*^ 

^6±ccxurciS»^r« m t 1 = 0, T2>o" , 
06 (e) o^^cc^c^eTtcxurc^ig^r^ 

M T1 = 0. T2<0" <D<fc5*Cg#/<*-;/p<DXu 

[0 047] CC^C, ^U^aa6*JR-T4©»«U> 
X4 b±CCffi^6ti^tt»OS36«^l 4^^^^^ 

40S*a«:S^i*r3fc'7 r ^ x * DK:StfT£ffl*#tfcffi 
•^IE3ft£o C*UC<£9 v *t^7 F 1 3 

[0 048] #ac, *»l8O»H0[)SStt©JKJ»*ia7 CC 
S-3l>T8MBTS. B7tt, *b*^7^X^ K15 

tS©Jfc!B<D3fcb - * * T ? ^ ? F 1 5 !?l:2CDiU£<D 
v 9T v 9 F 9 CD^U XA 1 i osir 
*otS«JU>X4 b±CC4o(0S*JR^-l 4£KgL 

[0 049] ccDcfc ^ ttWflECctec^r , *H«o?gJB(D 
*f^77^7 F 1 5©#^X^D<DW£^CDafl 

i sojt^-fX^DccstfrsfifiriftaTS^v f«h 

[0 05 0 ] CCtC, ^U-^S[*^^4(D*f«JU> 
X4 b±CCM^6ti/cS»(DS36^1 4«cj:or*f 9 

4co^S^:S^^T7fef :r ^ x ^ Dec#TS«**Hftlti 
•f§IESti& e CftOCcfcO, JCfcT v9T?7^v Fl 5 
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( 1 4 b + 1 4 d) • • • ( 1 ) 

( 1 4 c + 1 4d) •••(2) 

[0 0 5 1 ] *»9B©*£(0j|«O?gJ«%B|8CC 

10 Jfe(DJ$8<D?fcb v9Tv ^ v F 1 6 gl— COS^SCD 
»*f7^7^X7 Fl *3x3©7U>fttfCK 

[0 0 5 2 ] COJ: 9tt*JatC*5tvC. *HJS<DJfJJB(0 
*tT ^ 9 F 1 6 ©&3£fcf 9 9 ^ » F 1 

— ©^SfiojBJB©* t: y&T? y'^ v F i rosMf <tfa 

20 6ato4fcor«ttC>^ J6ey^7?^?F16t 

"TS drafts. *r&to% % ^^^7^7x^*16 

[0 0 5 3] CCK/ *t'^777X^ f 1 eswtt: 
y^Tv^v F 1 ^7U^Wd^tM$n^Ci 

30 [0054] *SliS(D0SStC*jC^r«, ^b*9 * 

Tyy^v F 1 *T WtKCCK«UT#b? 9Tv7~» 
v F 1 6*»fiSLfc#, cnccK4tO-C«&< , 7feb* 
?fr?^5 Fl \ ^^77^7 F9, 3feb* 
Fl 3, XMt'^7-;^-; Fl 5 

16^Mlt^ fl S/c, TU^t^OI5g«, 3x' 
3CCRg^tCDr^^^ 0 

[0 05 5] ^CC, *«98©»A©HI*(DJBS8*BI9S 

wai 0tea-3i>rBi9rs-a. S9«x^^^i7^cjg 
40 tgu/c3feb- ^r? ^ 7 k i 3 ' *«mswcc^-r«ta 

9 F 1 3 ' *«WWCC^rKffiHr*S 0 1 
0^C^*rd:^tc, *HJ6©JgJB©36t:*9^r F 

i 3 ' m^i>tcm=<D^<Dm&<D%\z v*??? y 

Fl 3i{i7 , l/-tM3fe^4©»ftl/>X4b 

[0 056] X7-{^17^ ^U-tS*?^4© 
*t^5U>X4 b-^V 'J sr hV-7-^3>U>X4 c ifoj 

so «©jBSE**i4 (masFs - i ) cc<fco»^3nrc^ 



(8) 

13 

' CD*M2?U>X4 biV'J y F W v-Sx 3 >U>X4 c 
<tW, MU>X4 bCC*jl>T*360fe36*y U ? F-f 

[0 0 5 7 ] CCOcfc 9 ttaiJKtCfeC^r , *SSfcCDJg«C!> 
ytVvZTvf^v F 1 3 ' (Djfc^-i X#D<Dm£&<D 

aehr^^r f i 3-cottftiH6a*>s*>©r 

fetter. /c/cU, *^*fi©JI5l»(cfclir», X^-f^l io 
©IB»fflfffl(Jtt:£ D saaottttRCC J: 0 #±**«£-r 

tc<£9, 1 7<fc3tef s ***D£©rfflte— 5£©£ 

W^U-1f3t©«*«T©IHW lOOnma 
T) r£SOTf8J$3*i£. CCtttBmt4l» 

*\ ^7^i 7o*f r ^^^Dffl^«^^^-rn« 20 

F«»ttffi • «jE*«K:j:«3«klilStifc**^if- 
^vVXltWntcm^XXvJttl 7<DffiB*Wa 
>CCcfc9fMffllU 7CC«tt3ftfc3fetf**T 
3r^9 F 1 3 ' OJfc^^^^DCCW-rS^ISjWllteES 

[0 0 5 8 ] CCtC, %\*v9?v7^v Fl 3 ' #t# 

3 ft 9, ?T?7^v F 1 3 ' 

-f X*D£©IEI»#— 5©cfi&fcft*©r, ffijSB6^z»» 30 
U-lf 2 X ^Di &c<£ 0 «flE3tt*5*aySK8 

[0059] *jUkcMB»cc*>c>rtt, 

TvV^v Fl 3©^U-^ffl**»-T-4 0JM«ll/>X 

4 b ivy 9 F^v-iP 3 >u>X4 c<t<DIE»CD#£ 

y*-^ ? F 1 3 ' &X^-fy 1 7CcflHKLfc#, CftCCl® 
&*>©rtttt< , %\*v9Tv7^v F 1 , JtfcT* *T 
sr^v F 1 \ Dt\Zv9Ty7^v F9, 3fetf**y 40 
*y^* F 1 5, XfctifchT v^Tv^v F 1 6(Drf 

h*©^u-^aB6*Sl^f 4©*Mliu>X4 b <h v y ? 
hW-i/ 3 >U>X4 c <h(D^(£)<&£^HLTX^ 

-f *i 7«cj®tt-r*<t5ccurfcfii^ 

[0 06 0 ] »HSScDJ^J»(C*yl^r, *tt?3U>X 

4btt. U-1f#*J:D£<A«3tt*J:5ttNA**r 

[0 0 6 1 ]$ ftjc, «mkoxi»cteir'r. v y 9 F 
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[0 06 2 ] SUftO^JBfCfcC^r, %7a7s>? 

[0 06 3 ] 

u - if & t> mux fa tc m*f $ ft r m« u > xtc j: o 

lll5£3ft/c7lc£ff/S^<Dy y * F-f ^->>3>U>X 

<ox, isaKtti^ • «^%"rsci^r*aii«> 

tc, y y v F-f v-^ 3 >u>X<b*ffjU>X<b^7c:^ 
[006 4] W*«2IBttO»?9CCj:ti«, HPR^ 1 IB 

u -if t&ym& t * m tcmfrmtix-mcB 

[0 06 5] »#^3iBtt<D|fil!IKJ:ft«, *gffi|fc#¥ 
W* U-lf *6*T*W«c mm 3 ftr U >X«c J: 0 
««3*ifc**l«)ffljf*©y y *^ F-f v-^a>U>X 

tc, y y v F-Y^-^3>u>Xi*t!B5U>x<b*^ 
[0 06 6 ] «*3B4l2tt<D*?8CCJ:n«, 19*^3 IB 

J8o*tr^ v7*s.<9 Ftcfec^r, *t«ju>x±tc<i 
cc. *k?^7?^9 F©/ha!{b*iaac<h^r* 

[0 06 7 ] »«a58B«©«W«:J:h« % H*S2X 

« 4 ibKcdtc t* >^ * r * y*^ ^ f Kfct, >r % Tctf ffiSBA 

Ur*^>^^:^C<h^r#€>CD'C, >^# 9 Hf-fX 
[0 06 8 ] »*«6fBtt©a?HK:j:n«, Tct* sr 



C9) 

15 

[0069] m^m 7 isMomwic jKt?>7 * 

5 4 WcmmrhCtK.**). ftVvfT ?7^v ft 

5£ l- fc u-tf ¥m*aimc r z c t an? # * . 
[BB©n*&M9n 

[in *mi<om—(omM<DBm<Dftt: y?T? 7^ 

[ 0 2 ] % f v i> T y 7^ y K ©Effe^zgft U — tf * 10 

[04 ] *^£D^-©^IJfiCD^.1g©3fef ? *r » 3^ 
[05 ] ##HB©ai:E©j|iS©ff5Sg©:>fefc' »J>7? 7~- 
[06] «3BR^-K:*5W*iafif*©»36-''«dr->48ljS 
[07] ^^©SflH©!^©^©^ 5. *T v 7^ 20 

im 8 ] *i6w©m5:©ii«fi©^ss©*f ? ?t •> 7^ 
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[09 ] ##£Hj|cDSfl;*©^©ff$!gUD;^ -Y ^CiiiS;* 
ft/cftf i>T v 7^ v KfcSMSfcJfcTjrf £4*10-?* 

[010] tfctJgtESftfcjfcf i>T v 7^? F 

[011] «6*0*tr 7?7» ^ •> K©-W£^T8f 

^0"C*So 

[012] S£#©yy ? hW-^ 3 >u>X£«i*.fc 

? 1 T v 7^ -j K<D— SP*^-rffli]M0-C*€>. 
[013] f^©*5 4#«Cj§tt<Stifc#ev 7 
K©— §P*7S-rffliJH0-C$>S o 
1 4 ] S£fc© S E,*S^S»^; \Z?9~7 -j 7^ v K©— 



w&^-ffltf&B-e**,, 

[ft-5f©l&HJ] 

2 n»**»»u— !f 

3 . 14 
4 

4b St^l^X 

4 c V'J-;F^7-y 3 >U>X 

io «na»*¥»«tu— !f 

1 1 5*f#*3fi 
17 X-?-^ 



[01 ] 



[02] 



[03] 




Uc 4a 



6a 8 




Uc Ua 



[04] [05] [011] 




(10) 



»HPP1 1 -2 59 8 94 




(72)§m% mils JEr. 



